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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a gas turbine 
engine capable of having a structure downsized and 
indirponsive for removing forGign material by utilizing 
existing parts in the engine. 

SOLUTION: A collecting port 1 7 for makingenter a for- 
eign material E in the air A into the port i7 and intro- 
ducing and discharging the foreign material E outside 
a cur^'ed passage 1 4 is formed on a diametrical outer 
peripheral portion of the curved passagd 14 connected 
lo a downstream side of a centrifugal comprea&or 1. A 
collecting porl 39 is formed in a boundary portion be- 
tween atop wall 37 and a peripheral wall 38 in an outer 
cylinder -f 1 of a combustion room C of a combustor 4. 
A collecting port 61 is formed on a compressor shroud 
51 of an axial compressor 44. 
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(54) \^m<0^m »«H»*«lift«««.«:jffX5'-lf>X>5?> 
(57) [SiK;] 

A$-«*:-C»ftil8S 1 AfV^ih^hmmU 1 7 $:»Bg^ 

iSM 3 8 i: co^^asicarmp 3 9 ^m^-t^ . laiMffiffi 
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m.(r>^^M^<r>9vmm. sr j^^-r s ;Ei^^ ^ 9 k . 
[f**^4] m^m\i)^i^A<r>\^-nx*-i>zi5\^x.m 

S ;!y ;^ r?" — b' i^x. >- :y , 

□ iis Z.crm\^Ui:Wmti>-ryyb^mz.X\-^h:^':^ 
r^-b'i^acVv-V. 

tooou 

TfflV%^>ixS;!if;?.:J'— b'>'X>'i'*>-T-?)-5T. oii^i^':^ 
[0002] 

[taf3fe<7)tS«l Jiie<0J:d'5:ffl^{cfflV>/i>«>;<rx^'-b' 
Iffiv^-fe^ 5 y i?S?0:J'-b'>-SSrfii;l/ia:>'i^'>'-C'(4. 

miki,zii\^x htchtsif)--^ fzwm:w^\,z i ^ -c t 

.y^igc7)^-b'>'||5:{ii/i:ii>-i''>-T'{±, «RASm4' 

\<z%^fihmi^tz\^x'ts:< . nux'Wt^-t^'mm^:^ 

-if^V<nmh^^'>tzm^%^^%<^Wm>:.ts:^. 

[0 0 0 31 -e^T-. m^x'ki.. ©al-j^c^^St. sse 



:tiT'^grilB8A^A.i'l-ix-l.:fir[6]tC!¥ai:?-a-T^*L. ^ 
O^^^^rJC^^i^'i^F^gPtCCRA-r^ IPS (inlet particle 

separator) *>'J[2;<^ffl$fLT<-^S. 

[0004] 

(IPS) Tii, *S<0/h$v%p!Bii*«x>' 
i''^l*JSPtc;iiA-r&«?DSrffljh-r-S C: t*^Lv^i: i: i, 

^-?-.S.Cli:*>'T'^^V%. tJt, I P S^tf0eJ!*«7)*g 

[ 0 0 0 5 ] -eciT'. *^BB{i:, HJrfEtaestWPSt::^;^ 
•C^rS^tfctOT. mm^m^^. :i,>i;>\z.f3i^ 
USU^mm LT . 3 h *>o^fc:S»t S i: 

^ S j&'XrJ' -b->x>-s/>'S:il«-rS i: Sr BWii-T-S 
h<r>Xh. 
[0006] 

13, *56BJ<7)||l«^tC^&;yx^'-b'>'X>'v'>'«. 
;<fX:5'-b'>x>'i^':xfc:t}tt-l.^^i:^ffi^S07'-f 7 

:^rr^5'f-m{c, sm4'<5^»%i2r3lA$-^-cmie»ft^ 

1 0 0 0 7 ^ c:<7)«iSfc:J:fi.Jf , t'-t 7*— ^**'9ttai 

m^^-9t^^\^XmM\^X\^h<r)X' . Z. 
<r>^m.Mzt:t.ln.hm^^z\,i.^ ^%i7mm\iZi.^^C<h 

^:3S'C^:tj*j J: txffitt:^3 *<ftfflt- S t , aijM»*» 

t:>ntixnn:umzmx\^x^i)>t>m^^ixi>, -m. 
mz^\-^<r>x\ mmt:z.tnz^m'i-hmic:n\,zx-:,x^ 

mLx, cL<r>m'am^iciHfi,m:fj^9\-mmzmma^ 

[0008] *^Bjcr)|g2«^tc«.S.XfX:?-b'>'X>' 
i^Vti, ;«y>?.^-b'VX>-i''>lCjD(t-&^S3{)*, jKSM 

onmt. wiEmmt^mtcomzm^^tLxsmm*^ 
m.}i^m.)L<nmm-mz^ t^^nms^^mx^'^x. ^ 
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[00091 Z(7)mmizJ:tHS. #Ajl8S5:8S[i!J*<OJE 

< . ei#<7)SAiiKSr*'jffl Lx. z crmxm^com # ^ 
rz 0 mmcr>9mizhfc s mim^^i>zmma ^igtt Jt' 

[0 0 10] $^>tC. 2|cj^BHco|g3*ifiS:l;f^§;</X:J^— 

[00111 z<r>mmzxtns. m^smmo^mK 

[00121 mmi-^msmmzm^x, mmmn 

(ix >- i^xTym't- 1 m'C-^ommzmm.^ ixx^^^ati}^ 

[00 131 ttz. HuieSll—I^B^^tCtJV'.T, BUlE 

jRiiini:J^mtty^i^t^mtx\>'^i,zkii^«^ t 

[00 141 

iz-^\,^xmm^mmL^t<iymm-^, mm. 

yx.>'jycr>mB&mfS(.t:7ik-rmmmmx'$>i . 

[00 151 ::oxf;^:J'-t'>'Xi->''>'ts. ffim®AP 

tg4t, mm.^':^GX'm!)^tl^^-^'>7 t^^LX 
V^S, Wieffii^lfc.tt^^-bWti-'N'^i^'V^l 3 
MM^4{4yN>^>''>'^' 1 3l,zmiiiLXm 
O^tfbixTV^S, ftSMSB4iOjif!!iMMC-C'f&tL7t:«SM 
;jy;?.G{i:, ;^^D— 7U9?::n-LT:J'-b'>'7tc5f3&»iXT 
:J'-t'i'7 2:IlHK$-y:. CieOrJ'-fVTtcilHgttl OT' 



[00161 mmsi4 li. mmm < ^mmx-i, xk^) x- 

tsrwu, i^isst^hMi \b<^mz. smmn}-h<D 
[bnzmA-r^mxmmi2i)W^^tix\^&, E.mmi 

S4<?)5tffi(llcrpI*>-:>T8iax, MMS404"l:^^l!l{c:I6I*» 

•ox^^^^tiXf^msmizxK) . t^msp^ix-mmyxju 
1 3^-t:>^i^^^iifzmmtm.-^^ttxmmLxmm:^'^ 
Gb^r>fzco-h. mMSs4commmizfbi^>-yxmh.h. 

i^'C^Smm 1 2ocoffi®S 2 . 3 inK-r 

S-f V^^a— :$'2 a, 3ai:, ^<r>T^imX'^^^i^>- 

^i3i^m^^tix&^A<om^t:iaimL, ms^t^EE. 
izmmLxnmt:±^^-^^7'^ya.—9'2b. sht 

[00 171 lSa<7)ffi^S2<O0tajP2e X, OiO 
-rf 7j.-1>'2b«OT8![i«i:, 2aa«0£EfflS3<0®X 

P3 i n. r>t.K)^ 3 a.er,fRX^t<r>mz 

it. HuKT-'-f 7 a— r2bj&»/i>C0^ASr;{f;^:J'— b'>' 

[0 0 181 01<7)iigpc7^fcfc:@-c*&02tC5^-rJ: 5 

WN-^j^'V-^l 3lC(i, SmAtt'<7)^?%E5:ilA§-I^T 
ji§*5i881 4?P^ai-^S«mP 1 7*«. llISg«il O 
(mi ) tOW'Cv -p^ b*>'X>'S/>^iOtt^i:^2 

5 1 m'C^mikizmm^ttxii o . -ecoit mp 1 7 

1 93&i?^^§ixT*3 0, -ecOlXaiPl 9tc{id<;Ph3&»<5> 

^:-S.:r9j?'2 0*J#Bie^Et:!i^lfSnTv%s. 

^2 0w^B$it=J: 0 WW$it-S.JXaiP 1 9(i. m:fi\^iz 

^mmmm. lt t i v % l , la i tc^-r <t o izm^<r>mm 
m. 1 8<7)Tmz 1 -ofzi-mifx t i 

[00 19 1— T^'-f 7j.-if 2b*»<i>ia:aj$ixS 

S;.Att>|cS?^E*5#^fl.TV^§i:, ::tfO^ElC(i. S 
^AcoficHltc i S5a'C.>:»3 tJSftilBS 1 4 0 

i^s%E{4. •i^^mmi4t-i^'i^:fi[^9[-y3iz^\-tix, m 
20MAP 1 vf^izmxv. mmmi 8i*iiwB?®$ix 

•5.. 

[00201 miicommmi:mmx'i,i. mmmm 1 4 <^ 

*3&<0^IJS**{I»l 8 0- i:::*:#v^iOT', 1S1t:^J{cJ:o 
T^!|«)E5r*im-ri.?»**J«i«>r;*:#<. ^h^^r^i^aE 
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mzm^D 1 7 ^^-r^Mm^i s^^tt^nfJtt-iv. 

[00 2 1 ] i/s. mmmi 8mzm^^tir\^:^mm 
E{i. j:.>''j><r>W±^i>zmnz7F.-tT^cr>y^-^2 0 
^M^9V^M. ISi^Ul 9tf-t,9Vmz^9mT^'txm 
^'thZ.b.ifX'^hmi-z^ :sL-y=J>-<7mm'^<.zn^^X 
(4. ±*<0r5:J^2 0S:BX'9J'hL-Ct, SmBECioT 
IxaiP 1 9lc|Sl»tiK#^<ftTi'hSPtc;#fai-r«.ii:*«T- 
'5r*3. BXHiDl :r7^2 0lcft;t-r, «m 

[ 00 2 2] HBtSiaiOHl SjPOtfc^SX'fcoT, 2 
S@<OffiaSS3<50iy:£iJP3 e xtc, «5ie-r -r 7 !f 3 
b ^> c7)§g^ A 5: ;«y X ^ — b' >-i >- i^' •y<7yWi^<r>^t^ 

[0023] B?ne«ftilS82 1 cOfl:*rr6]^'h>§gPSrJ^^-r 

x^-\txn^m.m2ifh^tii-t^nma2 2-i3^. 
mio (mi) oW'C.^2 5 tm'C'^mmzm^^ixxii 

D , -e<7)ii«P 2 2<0|5S5fc<iS!|^E<;OfflftM 2 3 
tt^.nTV>-S.. MmM2 3l:{4, j-hspcaiii-r 

i.tot?L*»^>=5:-i.IXaiP2 4*<jefi£$ixT*i'9, -eolX 
as P 2 4 h***?*^-!. T^^2'l *«lfBieftlc4S!5 

«?fLrv>&. ^<or9:!^2 70«]Klc;J: O^^^ix-S 
IXaiP24<±, S:firi6]lClSScffl}Bfi£LTt>iV%L, ^1 
(cs^-r i o CiR«<J9l«m^2 3 icfcft-STSSl:: 1 -:>:it'tt 

[00 24] dcoS^^WJttciJVTt, a2c7)«Jt 

Atfl-^^itTV^SpifelEti, S^A<7)]iSIIIl;J:&^'C.^ 
:^]i:}i«ftjiK2 1 lc:«J-:.7^cfl*^0lcJ:-S.'att:^Ji:5:S»t 

mm^2\i3-hmj^9vy5^z^ixxmnn2 2n 

(CjiAL, «m^2 3i*]tcBf®§ixS<. Z(r>m!m^m 

mza V t s )«ftiis& 2 1 coft*>' 0 :ft«*«»5{3r 9 0 • 
t.Ycmmiz%\^<r>x . 'mt-yi^zi.-^xwME.^wskth 
^t^:k^<. 4^^tcmmEX'$>':>xi>i3.iamMi>ztsm 
^ 2 3 tcMm-r -s. ^ t *^'-C' # s . 
[ 0 0 2 5 ] 04 (i, :^^mcr>m 1 mf^MMiz^^^ 
mcr)mw^mm.^^^. :i<r)mwm^mm\±. muz 
jn-r 2 so»c>ffiai«ii 5r ffii ;t pyx ^ - tr yx > >- 

fia<!offi«gS2, 3<7y{Si(,zmm.$nx^^i>m.^(omm^m 

:^£^':^c7)ffri:>2 5 (HI ) tm'ij'(r>m^cr>^mi-zKi:':>X 



^jtA$-t-C«ttilS8 1 4 i'h^m-r 2 9 

?:^Lxmmm2 8i,zmtri>mmm3 0ifi. ewsw- 

10<0lfri:^2 5 (01) fcPlC^ig^^fcJK^Sixrv^ 

C:co*fmjiK3 0i:ifm^2 8i:<^^K{4, i'l-SStc: 
ji31:r-l.<at?L**'?>=5:'l>IXtiiP3 l*«J^«$a-Cti 0, 

^crmtan 3 1 {.zMTHivviyty^hy^ys 2*^Bie 

fi£LTtJ:v%t, ^<7)ji^2 8tcti»t«.Ta5tci-:? 
[00263 >lcoS!B!lK5*«jt<4. ®2 i:{5{?|s|«<^« 

^(c^r-5TV'.&<7)-c\ m2cr>mm.xtiimi^tzi:.mmzw 

mth. -r^:*>-fe. ^mA4't:i-^*itTV^«,»BjE«, 

2mAc7)JSiIIl(c J: SjS'H^^j fcj^ftilK 1 4<0**f9 (cJ; 

<XT«^P2 9rttCitALJt<0-^. ffl*iiK3 0Srffl-5 

T«!*M 2 8 l*IlcK=e ^ixi. . 

[0027] J:<7D^^«JS«. BlflW^S*}! 

1 4 1 S'Dffiss« 1 <^mmem 2 . 3 scoissiHsiai: 
Srf Offl LT . oj^ftilSS 1 4 <7)@::S-r*i^'hiastMmp 
2 9 i:ifmjlK3 0 i: ^Sft^Jt'tt-CJ: 3 

h(=:««T#Sfci:t>t-, 3X •y7*S:ig< ^1 i: t> 
^rv^. *3^^, «mM2 8l*ll::Bf®$ixTV^SM*^E{4, 

■r*^ x>-i<?i^co|gtb4'(-*5V->TMiX3&^:7'^^3 2Sr 
BXO^'h-eJf. 3g^{cJ;oTlXaiP3 l*>^>i'l-SPtc#^ai 

■^^\^mmm.2 8^mLx\^^<r>x',. fs^^<r>m^R<r> 
[ 0 0 2 8 ] 1^5(4, ^wR<r>^2mimmf>z^hm'^ 

-S., 01O^S4<:O|*Iffif8fiOlHSP8btC{4, im^X 

;H 3SrlX»)ffltf idlcLTXV— 5 3 4*«^^$<XT 
*3 0 , S't-BE^a 1 ^cOJEE^^MC At4, «AiiS8 1 

2 $r^T^O— gP*<l*l1g58<?5«^ffli3t»4*«?ffl<OSg§i. 
7L3 3A^^>«KMMCrtCgiEAL. flfeco— g5*i«A5188 1 
2*»/^>U^'— >'L. XV— 5 34 5:3^.1 J:-? TJg 
111 L^r**^>*Mi«SC (cMA-r^. 

[00291 z(7)mmmm(^mmm^mmii. 1 1 

C01IM3 7 i:jaM3 8 ffi^^C A^flC 

^*ix&^!BjESrJ6A$-li-T^Ail»l 2i'h^tll-^& 
«»P3 9*if^fi£$iX, «mP3 9c7)^gPtcS)7t2.iaM 

3 Stclf mM4 0*«iS{t^>ixfv:«fietc=Sr-5-C v^S. $ ^> 

^IXaiP4 l^iJ^fig^itTfeO, -ei0lXllJP4 
/l^h*^<c>=^-l. 7-7^4 2*-'«IKeittci^*$ixTV^^. 
[0030] — JKtC. «AilSS 1 2 Srgriifttt'coflEiMlS^ 
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■mm. 3 7 J: o-CiSft t=S5g$*tS Zb(,zX*)±t?>iM. 
mn^^^. ffiffi3£^CA*>(?>^8IL-C«ma3 9rttCjl 

[00311 mi.<r>^mke&mmx'\±.. ^Ecf^ffl-r 
x^'^xi=,\%\immizm$kU39i}^hmjM!^ \ 

«!ai LT«^4 0 S i: ifiX% . * Jt . 

if^AMKH 2<O3g&S3t0fiim<OJ'MB!ltc*7t-S 

mimm-mz. mmu 3 9 5r^i,*f o srSJt-i. 

X h r •/ 7-S:lB < i i: t ^: W 

[00321 fflm^4 Ol*IlCffi«$nTV%i>M!B!lE{±, 
x>->''>-tf0ffjJh^ii3ttiKiS^t-r7:J^4 2 SrlXO^'Hi: 

»f , ixas □ 4 1 *» fej'i^t=»pai-^--s> h ifix'^ s . * 
«mp3 9os*-F6ji*i{i!ioc:, mmmmm^<^m^fz:^'■^ 

FDflm4 3S-JgJ^-f^{f, ffii^^CAit«<7)S?aE2rP3 
rttcftmP 3 9 (c» < i: *«T'^ & . 

[00331 Eeti, :^^B^<7>m3mmmmizi^i>m^ 
■r~^mMvtimmmx'h?> . t-r, c:<^;<rx:j'— t'^- 

[00 341 3<0>y::?.^-t'>'X>-i/>'(i, lisEJEfiS® 
4 4-C3^A$-ffiaSL-C^S4 7tcS<i:i:tl:. ;<f 

co^iaSfficoJ^;^'^ i 0 ^' - 1'> 4 8 S-iB 
»»-r-l>iM«t;:=Sr-:'Tv^.g., (*8£ffSi«4 4{i, [sI«eW4 

^smm4 4 <7)gt^3ajg6 7 oj'hi^Mi^j^^-^.g.fEsisi 

H 5 1 <^p«ljl®C1Siafatcffim$ti^v:f!i|| 5 2 

5\A5rJEi^L-C. -^<Offi^^CA?r, fS«t=je«$iX 
tzMMSAlzmi^^^. 

[00351 m^^4 7«, 5 4 IC, -€-<^^ 

■CtJO, *^5 4tCil^§il7tBElffi^mCA*<, ^«5:EP 
a . b X'^-rX O , {i<irPJ®}^i'HSi 5 6 S- il o T , 
Jae'Rf^?gc7)|^fii 5 7 f*|£O^MM 5 8 CC^*^ixS . — 
■n. *^MSS4 7{c:Ji. «S*4yX;U5 9*>/^«SMF3!)>-^ 
M5 8l*ltCiftSt$il, c:i^sejplF*5ffi^^CAi:a-^ 

Tc£(ISlc}#^§ix:(t^^^ h 6 0 SriloT ^'-b'>-4 



[00361 I17{i. H6cOVn g?Ot£:;>c0T'Sb T . 
S!B!rt»*«Jt<±, ttlS5ffiBHa4 4 tc*5Jt'S>«il*SOl6S 

5 o<7)tk:fji5:mmmx\ smm=^^^^}^5 itc. 

A4'OP*SlES:ilA$-t*:TS^8S6 75'P^^ai-ri>l« 
mP6 1*^ El«tt4 9<?)tt't>, oiOjy;^:^'— t'ya: 
>'i^'i^<0W'D2 5 (126) i:PI'D<03ES*c(-Jg^$ixT*3 

K) . -^cnrnmn e i cr,mmzmmE(r>mnM. e 2 *<Ktt 

ii>n-CV^-i.. «m^6 2{Cti:, i'hgPtCjSil-rS 

fetfL*»^.=Sr-5.SXtilP 6 3i}^mm,^tiXi5>0 . -eolXiH 

p 6 3 tcji b *^ A> ^ r 5 6 4 e mzmm 

SixTi^-S.. C:<07'^^6 4iO*]K(wJ: 0^^$iX'S>lX 
ajP6 3«, ra*l«iItc1^ffl»B«L-CtJ:V^L, msiz 
^-r J: a tcia*5<OifSm6 2t=*J»t&TSBtc 1 ojt'ttiS 

[00371 ttlMBEili«4 4T'«, S^AtCi8IS5 OtC 

^':>Xmm*^^t^tlhcr,X\ C:<O^A4'{-S^E*« 
•^^ixTW->Si:, ClcOM^Etcti, iSEHltc: J: -^^'Dl^J** 
f^m-ti. ^cr>tz^. ^A»i:S^^6 7tc?Bv^=5:*« 
<^g^[t!)LTV^<7&^. ^^A J: D tSV%S!R!lEJ±, Jt^fW 
:*c# ^S'l:^:^*^:^^-^ •& ^ht^ty^ S^viigS 6 7 
*|tiJ^h*^i1-it-CMmP6 IWtcJSAU, «*M6 2rt 

[00 381 t.tz. ^(omm^mmi. m^(7>mim 
i^=.=7^Ys\<7>~Uizmmne i?:*TSismM6 2 

[003 91 $<i>tc, lfmS6 2l^tcBf®$<xTV^«,^ 

4^aX0i'Hi:tf, IXaJP6 3*>^M-SSt=:e^^$-^T 

THix*»^07'^i5^5 4 ^aXOi'HirJf. ^^vJElcJ: r>TlX 
ajP 6 3 tcrftjtmt^tf U-ci'hgPC«fait--g. i: t>-C'# 
^. 

[00401 

i^$ixTv^^ia#o}?ftiigs, m.m.mzwL^<7^nm^^ 

L.rjiA$-^«.limPSri9:{t7">:«fiS;fc L7tcot% 
[l3Di<^fSm5:iftHBi 

[01] 1 miimm.i,z^^hm^w.^mm.^m 

x.tz:^'x ^ — t'vx > 'jx7ym&m^t:^wmmMX' 

[0 2 ] [a icoi IgBcO{£:»cia-rA h . 

[03] aiioiii gs<!oifc*ciaT-2&-i>. 
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104] m±(ommmmizi^^^m<om'^f^>i:W^^ 

[ 0 7 ] 0 6 <OV 1 1 gPcOtfc'c0T*> . 

[01 ] 




2b, 3b -7"'f7i— 4, 4 
7. 3S-m^^. 8 -l*lM, 1 l:•■^'^fS. 12-#A 
ass, 14. 2 l-j^ftiiSS. 17, 22. 29, 3 

9, 6i -«*n, 19, 24, 4 1. 6 3 -ixain, 

2 0, 27, 4 2, 6 4 •^7^^, 2 5- -W'l>, 3 7 -- 

HM. 38-iss, 44-«i^*a®, s\ -mmi^ 
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[07] 
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